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(57) Internal refrigeration system for connputers 
whicli involves the use of a Peltier plate (3) between the 
chip (2) and the heat exchanger (4), increasing the tem- 
perature gradient and therefore the rate of flow of heat 



to be extracted. The heat transported by the cooling liq- 
uid to the nnain radiator (8) is extracted to the outside 
with the aid of fans (9), with the entire set inside the com- 
puter. 
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Description 

OBJECT OF THE INVENTION 

[0001] The invention relates to an Internal refrigera- 
tion system for computers, installed on a chip corre- 
sponding to a processing unit with high heat extraction 
requirements, or which needs to be refrigerated to op- 
erate in conditions with requirements which are higher 
than nominal ones. 

[0002] This refrigeration system is characterised by a 
Peltier effect plate or TEC (thermoelectrical chip) joined 
to the element to be refrigerated, and with couplings to 
a heat exchanger. 

[0003] This heat exchanger is provided with connec- 
tors to the intake and outlet tubes of the cooling liquid. 
[0004] It is characterised by the presence of a radiator 
inside the computer case in charge of extracting the heat 
to the exterior. 

[0005] Said radiator is provided with fans to force the 
air flow through it. 

[0006] Lastly, the system is provided with a pump for 
driving the cooling liquid through the closed circuit 
formed. 

BACKGROUND OF THE INVENTION 

[0007] One of the greatest current challenges in de- 
veloping faster microprocessors is the physical limita- 
tions of working with high clock frequencies. 
[0008] increasing clock frequencies implies emitting 
radiation with the Immediate effect of raising the tem- 
perature of the surrounding area and of the semicon- 
ductor itself, modifying its working conditions and even- 
tually causing self destruction of the component. 
[0009] There are two main strategies by which to ap- 
proach this problem. One is to reduce the supply voltage 
for the microprocessor, so that the power emitted is re- 
duced, and the other is to cool the system externally. 
[0010] Both approaches are generally performed in 
combination. 

[001 1 ] The common practice for refrigeration consists 
of adding a set of dissipation fins to the chip and to also 
add, whenever required, a fan of a size suitable for the 
size of the chip and the design of the dissipation fins. 
[0012] This solution has serious limitations, one being 
the size of the chip: small areas imply lower heat extrac- 
tion rates. 

[0013] The next limitation is the coefficient of heat 
transmission by convection between the dissipation fins 
and the air. 

[0014] This coefficient depends on the nature of the 
air, and thus this variable cannot be changed, and in ad- 
dition to other factors It depends on the air flow regime 
around the fins. 

[0015] Increasing the air flow Implies increasing the 
turtDulence, and tlierefore the coefficient of transmis- 
sion; however, this solution is limited by the fan capacity 



and the annoying noise created; 
[0016] A further alternative solution consists of the 
known hydraulic refrigeration systems for CPU's (cen- 
tral processing units) or for installation on graphics cards 

5 In their graphics processors, among which Is the "Senfu 
cooling kit" of the Taiwanese company Senfu. or the Ath- 
lon K7-20 directly commercialised by the design team. 
[0017] These cooling systems incorporate a hydraulic 
radiator joined as closely as possible to the CPU, using 

10 a cooling liquid to extract the heat to the outside. 

[0018] Provided extemally is a pump system and a 
suitably sized radiator with appropriate fans to extract 
the heat required. 

[0019] The advantages of this system are a greater 
15 coefficient of heat transmission by convection by the use 
of cooling liquids and the use of radiators and fans with- 
out limitation in size according to requirements. 
[0020] However, there exists the disadvantage of re- 
quiring an auxiliary unit external to the system and also 
20 of requiringa large element, as after all heat Is extracted 
by air convection. 

[0021] The present invention sen/es to correct said 
disadvantages. 

25 DESCRIPTION OF THE INVENTION 

[0022] The invention of the present memory relates to 
an internal refrigeration system for computers from 
among those based on hydraulic refrigerants, construct- 
so ed by coupling a TEC to the unit to be cooled, typically 
a CPU or the processing unit of a graphics card, and on 
top of this a heat exchanger with its connector tubes, 
cooling liquid, inlet and outlet pipes, drive pump and ra- 
diator with fans. 
55 [0023] Heat extraction from microprocessors by using 
a hydraulic refrigeration system turns out to be much 
more efficient than conventional ones which employ dis- 
sipation fins combined with fans, 
[0024] The possibility of maintaining lower tempera- 
40 tures allows to increase the clock frequency and there- 
fore to Increase by a similar percentage the processing 
speed. 

[0025] In addition to increasing the processing speed 
the stability of components is increased, as well as their 
'*5 working lifetime by reducing the diffusion of doping ele- 
ments through the semiconductor material. 
[0026] In order to integrate the refrigeration system 
inside the computer, this refrigeration system is provid- 
ed in addition to its conventional structure with a driving 
so pump for the cooling liquid and an Internal radiator with 
air blowing fans to extract the heat to the outside of the 
computer case. 

[0027] The chip cooling system is characterised by a 
TEC with its cold side solidarily joined to the chip to be 
55 cooled and the heat exchanger on its hot side. 

[0028] The TEC creates a high temperature gradient 
allows to efficiently extract a greater amount of thermal 
energy with the exchanger, and later this themial energy 
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is transported by the cooling liquid to the radiator. 
[0029] The heat flow from the heat exchanger to the 
radiator Is guaranteed by the pump driving the liquid 
through the closed circuit. 

[0030] This refrigeration system is characterised by 
using a radiator with coupled fans which allows to cool 
the cooling liquid by expelling the heat to the outside. 



Internal refrigeration system for computers as 
claimed In above claims, characterised fn that 
cooling radiator (8) is provided with more than one 
fan (9). 



DESCRIPTION OF THE DRAWINGS 

[0031] As a complement of the description and in or- 
der to aid a better understanding of the characteristics 
of the invention, the present memory Is accompanied y 
a set of drawings where for purposes of illustration only 
and in no way meant as a definition of the limits of the 
invention, the following is shown: 
[0032] figure 1 Is a sl<etch of the system. 

PREFERRED EMBODIMENT OF THE INVENTION 

[0033] In view of the above, the present invention re- 
lates to an internal refrigeration system for computers. 
[0034] A Peltier effect plate or TEC (3) suitably polar- 
ised Is joined'on its cold side to the upper surface of the 
chip (2) of board (1) to be refrigerated, while on the hot 
side of the TEC is provided a heat exchanger (4). 
[0035] Heat exchanger (4) has an inlet and an outlet 
for the cooling liquid, connected by connector tubes (5) 
to pipes (6) which allow exchange of the cooling liquid 
with radiator (8). 

[0036] The cooling liquid responsible for transporting 
the heat from exchanger (4) to radiator (8) is driven by 
a pump (7) which Is interposed in the circuit. 
[0037] Junction of pipes (6) to heat exchanger (4), 
drive pump (7) and radiator (8) is performed by connec- 
tor tubes (5). 

[0038] Radiator (8) is fitted into a slot of board (1 0) of 
the computer case, through which the hot air is evacu- 
ated to the outside. 

[0039] The air is forced through radiator (8) by fans 
(9), increasing the heat exchange between the cooling 
liquid and the air. 
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Intemal refrigeration system for computers charac- 
terised in that it is provided with a Peltier effect 
plate (3) to be placed on microprocessor (2), a heat 
exchanger (4) on the Peltier effect plate (3), con- 
nection tubes (6) between exchanger (4) and radi- 
ator (8) for transporting the cooling liquid, and the 
radiator being joined to an air fan (9) 

Intemal refrigeration system for computers as 
claimed in above claim, characterised In that the 
radiator (8) and fan (9) set is placed inside the com- 
puter case. 
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